This paper analyses the demand for three important financial assets (i.e. bank deposits) in Indonesia: demand deposits, saving deposits, and time deposits. We use a systemwide approach to consumption economics to perform the analysis in the long and short run. The estimation results reveal that a) generally, the wealth elasticity for saving deposits is above one, for time deposits is below one, and for demand deposits it varies from 0.5 (in the short run) to 1.1 (in the long run); b) the own interest rate coefficients are statistically significant and positive, as expected; and c) in the long run, while the assets of demand deposits and time deposits and of saving deposits and time deposits are pairwise substitutes, the assets of demand deposits and saving deposits are pairwise complements.
3) Is there any substitutability or complementarity between the three types of bank deposits?
We perform a conditional analysis using a system-wide framework to answer these research questions in relation to the demand for three important financial assets in Indonesia: demand deposits, saving deposits, and time deposits. We estimate the wealth elasticities and interest rate elasticities of these three financial assets and determine the levels of substitutability/complementarity between them in the short run and the long run.
This paper is organized as follows. Section II presents the demand models for financial assets. Section III describes the data. Short-and long-run estimation results for Indonesian financial assets are presented in Section IV. Concluding comments are made in Section V.
II. DEMAND MODEL FOR FINANCIAL ASSETS
Let A i be the nominal value of a financial asset i=1,2,…,n and n be the number of assets. Let a i =A i /CPI be the corresponding real value of financial asset i, where CPI is the consumer price index. Let W=∑ i=1 n a i be total real wealth and r i the interest rate on asset i. We can now set up investors' decision making process as maximizing real interest earnings, R=∑ i=1 n r i a i , subject to transactions technology, where the transactions of assets are determined as a function of total wealth, f(a i ,a 2 ,…,a n )=g(W) with ∂f/∂a i >0,[∂ 2 f/∂a i ∂a j ] a symmetric positive definite matrix of order n×n, and g(W)>0. That is, the investor's decision making process can be written as subject to 
and (2) that is,
Solutions to (4) will result in a demand equation for asset i of the form (4)
A. Long-run demand system
Let s i =a i /W be the portfolio share of asset i. We propose the demand equation for asset i takes the form (5) where is the intercept term, is the wealth coefficient, and π ij is the interest rate coefficient. The first part of Equation (6), is the wellknown Working (1943) Engel curve model of consumption theory. Equation (6) is also a version of the very popular almost ideal demand system of Deaton and Muellbauer's (1980) , which has a number of desirable properties.
The coefficient represents 100 times the effect on the portfolio share of deposit i,s i , of a 1% increase in wealth, with all interest rates remaining constant. The coefficient π ij measures the effect on s i of a one percentage point increase in the interest rate r i , all other things being the same.
The balance sheet condition is given by W=∑ i=1 n a i or ∑ i=1 n s i =1. Using these conditions, we can derive the constraints on the parameters of the model. Summing Equation (6) over i=1,…,n and using the fact that the asset shares on the left-hand side of Equation (6) sums to one, we obtain (6) For the above equation to be true, the following restrictions on the coefficients should hold:
As discussed by Deaton and Muellbauer (1980) and Taylor and Clements (1983) , the coefficients π ij in relation to the interest rates should satisfy the homogeneity restriction given by
and the Slutsky symmetry restriction given by
The homogeneity restriction of Equation (7) means that the demand functions of Equation (6) are homogeneous of degree zero. In other words, an equal percentage point change in total wealth W and an equal percentage point change in the relative rates of returns leaves the share of each asset unchanged. The Slutsky symmetry of Equation (8) means that interest rate substitution effects are symmetric. A priori, one would expect the diagonal elements of the [π ij ] matrix to be positive and the off-diagonal elements to be negative (positive), reflecting the substitutability (complementarity) between the assets.
The wealth and interest rate elasticities from Equation (6) for asset i can be derived as and (9) Equation (9) implies that if the coefficient β i is positive, then asset i will have a wealth elasticity greater than 1. On the other hand, if the coefficient β i is negative, then asset i will have a wealth elasticity less than 1.
B. Short-Run Error Correction Demand System
Following Engle and Granger (1987) , we propose the following short-run error correction demand system for asset i as (10) where the first difference series of a variable x t is defined as ∆x t =x t -x t-1 and EC it-1 is the error correction term calculated form the long-run demand system, the static almost demand system, given by Equation (6). The lagged dependent variable is incorporated into Equation (11) to take into account of the habit changes over time. A similar approach was taken by other researchers when analysing dynamic demand systems (see, for example, Karagiannis et. al, 2000 , Li et. al. 2004 , Nzuma and Sarker 2010 . The error correction coefficient , which usually takes a value between 0 and -2, is the rate of adjustment of the allocation share in relation to long-run Equation (6). The adding-up condition requires the coefficients and in Equation (11) to satisfy the condition that they are invariant with respect to i (see, for example, Edgerton et al. 1996) .
III. DATA
We use annual Indonesian data from 2002 to 2017 and consider three (n = 3) assets, namely, demand deposits (i = 1), saving deposits (i = 2), and time deposits (i = 3). The nominal values (A i ,i=1,2,3) of demand deposits, saving deposits, and time (11) deposit and the corresponding interest rates (r i ,i=1,2,3) and the CPI are collected from the Bank of Indonesia official website. The real value (a i =A i /CPI) of each financial asset is calculated as the nominal value A i deflated by the CPI. We define the real value of financial wealth as the sum of the holdings of the three assets, W=∑ i=1 3 a i . The portfolio shares s i ,i=1,2,3, are calculated as s i =a i /W. Figure 1 plots the real value of the three financial assets. As can be seen, saving and time deposits had experienced strong growth compared to demand deposits. Saving deposits appear to be the most popular form of bank investment among Indonesians. Figure 2 plots the portfolio shares of the three deposits. As can be seen, the saving deposit share has steadily increased at the expense of demand deposits and time deposits. During 202-2017, the demand deposit share fell from 15.3% to 7.7% and the time deposit share fell from 50.2% to 43.1%, while the saving deposit share increased from 34.5% to 43.1%. The average shares of demand deposits, saving deposits, and time deposits over the sample period 2002-2017 are 11.6%, 45.3%, and 43.1%, respectively. Figure 3 plots the portfolio share against log(W) for the three types of deposits. As can be seen, as the level of wealth increases, Indonesians tend to invest less in demand and saving deposits and increase their investment in time deposits. Even though such behaviour is expected, the interest rate could also play a major role, which could change this observation. Figure 4 plots the share of each portfolio against the corresponding interest rate. As can be seen, all three shares are sensitive to the corresponding interest rate and the shares increase with increasing interest rates. A point worth noting is that the level of substitutability between the three portfolios is another factor to consider when we examine the relationship between portfolio share movements against interest rates. When we consider a system of portfolio models in the next section, these issues are addressed completely. 
IV. ESTIMATION RESULTS
We use annual Indonesian data from 2002 to 2017 and consider three (n = 3) assets, namely, demand deposits (i = 1), saving deposits (i = 2), and time deposits (i = 3). Below, we present the short-run and long-run estimation results and the implied wealth and interest rate elasticities.
A. Long-run Results
We estimate the long-run Equation (6) and present the estimation results in Tables  1 to 3 . Table 1 reports the unrestricted model parameter estimates. As can be seen, the wealth coefficient for demand deposits is negative (i.e. the wealth elasticity value is less than one) and statistically significant, whereas the wealth coefficients for saving deposits and time deposits are positive (i.e., the wealth elasticity value is greater than one) but statistically insignificant. Among the own interest rate coefficients, only the effect of own interest rate on time deposits is positive while other two demand deposit and saving deposit are negative. The negative sign is unexpected. However, none of the three own interest rate coefficient estimates are statistically significant. We test the null hypothesis of homogeneity given by Equation (7) and, since the value of the χ 2 (1) test statistic is 6.58 with a p-value = 0.04, we have support for the homogeneity hypothesis at the 1% of level of significance. Table 2 presents the homogeneity-constrained estimates. When a homogeneity restriction is imposed with regard to the own interest rate coefficients, the coefficient corresponding to saving deposits changes to the correct positive sign and becomes statistically significant. Among the wealth coefficients, in addition to the demand deposit coefficient, the saving deposit coefficient becomes statistically significant. We also test the null hypothesis of Slutsky symmetry given by Equation (8), given homogeneity, and, since the value of the χ 2 (1) test statistic is 0.74 with p-value = 0.39, we have support for the symmetry hypothesis at the 5% of level of significance. Table 3 presents the homogeneity-and symmetry-constrained results with the intercept term for the demand deposit equation set to zero (we set this coefficient α 1 to zero to obtain the correct sign for the demand deposit own interest rate coefficient). The results are mostly of the correct, expected signs and are statistically significant. All the wealth coefficients are statistically significant at the 5% level. The wealth coefficients for demand deposits and saving deposits are positive (i.e. the wealth elasticity is greater than one) and that for time deposits is negative (e.g., the wealth elasticity is less than one), all highly statistically significant. The own interest rate coefficients are positive, as expected, and statistically significant. All cross-interest rate coefficients are also statistically significant. The cross-interest rate coefficients for demand deposits and time deposits and for saving deposits and time deposits are negative, indicating that demand deposits and time deposits and saving deposit and time deposit are pairwise substitutes. The cross-interest rate coefficients for the demand deposits and saving deposits are positive, indicating that demand deposits and saving deposits are pairwise complements. Table 4 presents the wealth and interest rate elasticities calculated based on Equations (9) and (10) and the sample mean shares = 11.64, = 45.31, and = 43.05, and interest rates = 8.04, = 3.48, and = 7.98. As can be seen, the wealth elasticities for demand deposits and saving deposits are 1.09 and 1.51, respectively, and that for time deposit is 0.44. The own interest rate elasticities for demand deposits, saving deposits, and time deposits are 1.22, 0.16, and 1.00, respectively. The cross-interest rate elasticities for demand deposits and saving deposits, demand deposits and time deposits, saving deposits and demand deposits, saving deposits and time deposits, time deposits and demand deposits, and time deposits and saving deposits are 0.24, -1.76, 0.14, -0.50, -0.48, and -0.23, respectively. 
B. Short-run Results
Before we estimate the short-run error correction model (11), we investigate the stationarity and cointegration relationship of the variables in the long-run model. Table 5 presents the Dickey-Fuller (1979) unit root test results and Table 6 presents the Engle-Granger (1987) cointegration test results. As can be seen, almost all the variables are I(1) and a cointegrating relationship exists between the variables in Equation (6). These results validate the estimation of Equation (11). (9) and (10) at sample means and using the homogeneity and symmetry constrained estimates presented in Table 3 . The standard errors are given in parentheses. We now estimate Equation (11) and report the results in Tables 7 to 9 , which present the unrestricted, homogeneity-imposed, and symmetry-imposed model estimates, respectively. As can be seen, the results improve when more and more theoretical restrictions are imposed. As before, we also test the homogeneity and symmetry hypotheses and find both to be supported by the data. Table 9 presents the homogeneity-and symmetry-constrained results but suppressing the lagged share term for the saving deposit equation (we set this coefficient to zero in order to obtain the correct sign for the own interest rate coefficient for saving deposits). As can be seen, the estimates presented in Table  9 are mostly of the expected signs and are statistically significant. The estimated parameter of the lagged share, α, is statistically significant meaning that one of the factors that plays a major role is habit persistence. The error correction coefficient λ is statistically significant, and in the usual range of -2 to 0, meaning that any short-run movement away from the long-run equilibrium will be assumed to be corrected and the system will be brought back towards the equilibrium path. The magnitude of λ is slightly above unity, indicating that the convergence would be oscillating instead of a standard, monotonic convergence (when the error correction coefficient is between -1 and 0) to the equilibrium path directly. In this case, the error correction process is expected to fluctuate around the long-run value in a dampening manner and, once this process is complete, convergence to the equilibrium path is expected to accelerate. This situation has been reported by a number of studies (e.g. Narayan and Smyth, 2005) .
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All the short-run wealth coefficients are statistically significant at the 5% level. The wealth coefficient for saving deposits is positive (i.e. the short-run wealth elasticity is greater than one) and those for demand deposits and time deposits are negative (i.e., the short-run wealth elasticity is less than one). The own interest rate coefficients are positive, as expected, and are statistically significant for saving and time deposits. Among the cross-interest rate coefficients, that for the saving deposits-time deposits pair is negative and statistically significant, indicating pairwise substitution. The other two cross-interest rate coefficients for the demand deposits-saving deposits and demand deposits-time deposits pairs are not statistically significant. Table 10 presents the implied short-run wealth and interest rate elasticities calculated based on Equations (9) and (10) and the sample mean shares = 11.64, = 45.31, and = 43.05 and interest rates = 8.04, = 3.48, and = 7.98. As can be seen, the short-run wealth elasticity for saving deposits is 1.60 and the wealth elasticities for demand deposits and time deposits are 0.52 and 0.50, respectively. The own interest rate short-run elasticities for demand deposits, saving deposits, and time deposits are 0.02, 0.18, and 0.35, respectively. (9) and (10) at sample means and using the homogeneity and symmetry constrained estimates presented in Table 9 . The standard errors are given in parentheses. A comparison between the short-and long-run elasticities reveals that the wealth elasticities are about the same for saving deposits and time deposits but varies from 0.52 (short run) to 1.09 (long run) for demand deposits. The own interest elasticity is about the same in the short run and the long run for saving deposits but different for the other two assets.
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V. CONCLUSIONS
In this paper, we analyse the patterns of demand for three financial assets in Indonesia, namely, demand deposits, saving deposit, and time deposits during 2002-2017. We used a system-wide approach to consumption economics and Deaton and Muellbauer's (1980) almost ideal demand system. We test the demand theory hypotheses of demand homogeneity and Slutsky symmetry and find that the two hypotheses are generally acceptable.
The results reveal that, generally, the wealth elasticity for saving deposits is larger than one and that for time deposits is less than one, whereas that for demand deposits varies from 0.5 (short run) to 1.1 (long run). The own interest rate coefficients are positive, as expected, and statistically significant. The own-interest rate elasticities for demand deposits, saving deposits, and time deposits in the short (long) run are 0.02 (1.22), 0.18 (0.16), and 0.35 (1.00), respectively. In the long run, the three assets in the demand deposits-time deposits and saving depositstime deposits pairs are pairwise substitutes, whereas the assets in the demand deposits-saving deposits pair are pairwise complements. The elasticity estimates of this study can be used for macroeconomic policy making in the government and the banking industry.
